In situ sample processing approach (iSPA) for comprehensive quantitative phosphoproteome analysis.
Current sample preparation protocols for quantitative phosphoproteome analysis are tedious and time-consuming. Here, a facile in situ sample processing approach (iSPA) is developed by using macroporous Ti(IV)-IMAC microspheres as the preparation "beds", where all sample preparation procedures including the enrichment of phosphoproteins, tryptic digestion of proteins, enrichment, and isotope labeling of phosphopeptides are performed in situ sequentially. As a result of the in situ processing design and the seamless procedures, extra steps for desalting and buffer exchanging, which are always required in conventional approaches, are avoided, and the sample loss and contamination could be greatly reduced. Thus, better sensitivity and accuracy for the quantitative phosphoproteome analysis were obtained. This strategy was further applied to differential phosphoproteome analysis of human liver tissues with or without hepatocellular carcinoma (HCC). In total, 8548 phosphorylation sites were confidently quantified from three replicate analyses of 0.5 mg of human liver protein extracts.